Purpose -A number of studies have examined firms' intellectual capital (IC) disclosure practices. However, the presentation format of IC disclosure (text, numerical and graphs/pictures) is yet to be examined. In addition, there is little evidence on the impact of capital market pressures on IC disclosure. This study aims to examine the relation between presentation format of IC disclosures and three market factors (market-to-book ratio, share price volatility and multiple listing).
Introduction and Background to Study
Business in the twenty-first century has changed fundamentally to relying on knowledgebased assets (also referred to as intellectual capital (IC)) instead of just financial and physical assets in creating value. This is evidenced by increasing large investments in IC assets, such as human resources, information technology, R&D and advertising. Consequently, there is an increased level of attention on IC, which is now recognised as an integral part of a firm's value-creating processes and key to building competitive advantage (e.g. Bukh, 2003; Holland, 2003) . However, because the existing GAAP allows immediate expensing of IC investments, financial reports fail to reflect adequately these assets (Francis and Schipper, 1999) . This compounds the information asymmetry problem between managers and investors particularly given that IC reporting is largely unregulated (Francis and Schipper, 1999; Aboody and Lev, 2000) . The absence of regulation gives managers discretion on what information to disclose, thus presenting difficulties for investors since IC is unique to specific firms and cannot be inferred by looking at other firms.
Given the information asymmetry problem, there have been increasing calls for firms to enhance the disclosure of IC information (e.g. Beattie, et al., 2004; ASB, 2007) to improve the market's understanding of the firm's value creation processes and facilitate a more precise valuation of the firm (e.g. Bukh, 2003; Holland, 2003; Mangena et al., 2014) .
Consequently, a growing body of studies has examined the substance/content of IC disclosures made by firms (e.g. Brennan, 2001; Beattie and Thomson, 2007; Campbell and Abdul Rahman, 2010) and the factors, particularly firm-specific and corporate governance factors, that help explain differences in IC disclosure (e.g. Bozzolan et al., 2003; Cerbioni and Parbonetti, 2007; Li et al., 2008) . These studies have shown an increasing trend in IC disclosure and demonstrated that differences in disclosure can be explained by corporate governance and firm-specific factors.
Whilst previous studies provide significant insights into IC disclosure practices, nothing is known about presentation formats of IC information. Ambler et al. (2001) advocate for the use of a mix of qualitative and quantitative data in reporting IC information to market participants. For example, text and graphs/pictures have been shown to be important for communicating non-financial information (see Beattie et al., 2004; Davison and Skerratt, 2007) . A combination of text, numbers and graphs/pictures in annual reports enables firms to construct their reported message about IC more meaningfully as a story. However, despite the text, numbers and graphs/pictures all being powerful communicative reporting media for constructed IC messages to be disclosed in annual reports, few studies have been conducted to examine the extent of IC disclosure in the different presentation formats. Indeed, Jones (2011) argues that the use of presentation formats in corporate disclosure research is an area that has previously been neglected.
There are, however, some studies that have examined the format of presentation in annual reports, particularly within the impression management literature (e.g., Beattie and Jones, 1992; Beattie et al., 2008; Jones, 2011) . These studies have demonstrated increasing use of graphs/pictures in annual reports. They concluded that presentation formats, for example graphs/pictures, in the corporate reporting process can be used in two different ways (e.g. Muino and Trombetta, 2009; Jones, 2011) . On the one hand, they can be used to enhance communication when the different presentation formats are used as complementing each other. On the other hand, they can also potentially be used to present information giving a partial and selective view in order to portray the firm in a favourable light (Jones, 2011) .
These studies have, however, focused on examining presentation formats relating to financial information, such as the use and abuse of graphs in annual reports (e.g. Beattie and Jones, 2002; Muino and Trombetta, 2009) , and very little work on the use of presentation format in IC information. Given the importance of IC information to the capital market, an understanding of IC disclosure in different presentation format helps us to build a picture of how firms communicate its IC information to the market participants and other stakeholders.
In addition, and particularly relevant to the current study, the existing has not examined why there are differences in disclosure presentation formats. For example, in previous disclosure studies (see Gray et al., 1995; Mangena and Pike, 2005; Li et al., 2008) , it has been argued and demonstrated that there are factors that motivate firms to report information, such as capital market pressures, corporate governance and firm-specific factors. However, there is no evidence on how these factors influence disclosure in the different presentation formats of IC information. In this study, we examine the impact of capital market pressures on disclosure in the presentation format of IC information in the annual reports of IC-intensive firms. Following previous studies (e.g. Lang and Lundholm, 1993; Bushee et al., 2003; Debreceny and Rahman, 2005) , our proxies for capital market pressures are market-to-book ratios, share price volatility and multiple listing. The focus on IC-intensive firms is driven by the rationale that these firms have greater need for capital to fund their intensive intangible assets development (Mangena et al., 2014) and also, the capital market's information requirements about the value-creating processes is greater given the high risks involved (Holland, 2006) . This study therefore contributes to the literature in a number of ways. First, we contribute to the literature on disclosure presentation formats by focusing on IC information instead of financial information as in previous studies (e.g., Beattie and Jones, 2002; Muino and Trombetta, 2009; Jones, 2011) . We also contribute to the IC disclosure literature (e.g. Bozzolan et al., 2003; Cerbioni and Parbonetti, 2007) by quantifying IC disclosure in three presentation formats (text, numerical and graphs/pictures) and examine the impact of market related factors on the level of IC disclosure. The previous literature has tended to focus on text and numerical disclosures, ignoring graphs/pictures, thus failing to capture a comprehensive picture of a firm's IC disclosure practice.
The remainder of this paper is organised as follows. Section 2 provides a review of the literature and outlines the main hypotheses. Section 3 discusses the research design and Section 4 reports the empirical results. Section 5 concludes the paper.
Literature Review and Hypotheses Development

Presentation Format in Corporate Reporting
The annual report, as a formal communication document, commonly comprises quantitative information, narrative, pictures/photographs, and graphs. Campbell et al. (2009) Abeysekera, 2003; Beattie and Thomson, 2007; Davison and Skerratt, 2007) .
Text provides the bulk and the backbone of the reported message and is an important means not only of clarifying and validating the quantitative measures contained in financial statements (Abeysekera, 2003) , but also of offering useful insights into value creating drivers of firms (Campbell and Abdul Rahman, 2010) . For this reason, text has been the focus of previous studies as it is the predominant unit used in IC communication to stakeholders (see e.g. Guthrie et al., 2007; Campbell and Abdul Rahman, 2010 (Jones, 2011) despite having been shown to provide an immediate and effective means of disclosure in annual reports (Beattie and Jones, 2002) . Pictures, diagrams and graphs are deemed to be self-evident and simple to understand and are used by firms to synthesise and display information to readers in easily digestible ways (Abeysekera, 2003; Jones, 2011) . They also have various communicative advantages such as their capacity to attract readers' attention, reliance on spatial rather than linguistic intelligence, enabling data to be readily retrieved and seen in a direct and immediate way, the identification of patterns, trends and anomalies, and enhancing data recall (Beattie and Jones, 2002) .
In terms of empirical research, previous studies suggest that performance displayed in charts is viewed most favourably by readers (Beattie and Jones, 2002) , and financial graphs are found to affect users' perceptions of annual reports (Jones, 2011) . Davison and Skerratt (2007) examined the use of words and pictures in the communication of intangibles in annual reports of FTSE 100 firms. They argue that pictures are important and provide richness and variety to communicated messages. These authors found that approximately 94% of pictures captured in the annual reports and reviews communicated intangible aspects of firms' businesses and gave recognition to the communicative power of graphical representations.
Therefore, graphs/pictures are potentially powerful and highly effective methods for IC communication.
Hypotheses Development
There are a number of studies investigating the relationship between IC disclosure and firmspecific factors (such as firm size, industry) (e.g. Bozzolan et al., 2003; Striukova et al., 2008) and corporate governance factors (e.g. Cerbioni and Parbonetti, 2007; Li et al., 2008; Li et al., 2012) . These studies have neither examined presentation formats of IC information nor the impact of capital market pressures (such as market-to-book ratio, share price volatility and multiple listing) on IC disclosures. The stock markets are an important source of finance for firms and this creates incentives for managers to provide information. As Healy and Palepu (2001) argue, investors' perception of the firm is important to managers expecting to raise capital. Information asymmetry between managers and outside investors can potentially make capital more costly to raise, as investors demand a premium for bearing information risk (Healy and Palepu, 2001 ). In the context of IC disclosure, Mangena et al. (2014) demonstrate the capital market consequences of greater disclosure via a lower cost of capital. To the extent that improved disclosure reduces the cost of capital, managers should be motivated to provide greater levels of disclosure. Lang and Lundholm (1993) show evidence to suggest that firms' disclosure policies are influenced by capital market pressures. Gray et al. (1995) also demonstrate that capital market pressures were key considerations in firms' disclosure policies. We draw from this literature, and develop hypotheses of the relationship between IC disclosure in three presentation formats and capital market pressures, proxied by three variables (market-to-book ratio, share price volatility and multiple listing).
Market-to-book Ratio
The literature demonstrates significant differences between market and book values (e.g. Gul
and Lev, 2004; Beattie and Thomson, 2005) . Such differences, frequently illustrated by market-to-book ratios, represent -albeit very imperfectly-the IC value of firms (Brennan, 2001 ). Bushee et al. (2003) argue that market-to-book ratios reflect the level of informativeness of a firm's accounting information, thus the higher the market-to-book ratio, the greater the information asymmetry. To the extent that the market penalises firms with greater information asymmetry, for example with a higher cost of capital (Healy and Palepu, 2001; Mangena et al., 2014) , firms with higher market-to-book ratio are more likely to provide greater IC disclosures voluntarily in their annual reports. Such IC disclosures might be made in various presentation formats (e.g. text, numerical, and graphs/pictures), with the aim of increasing information richness and decision usefulness. This should help reduce the differences between the market and book values, and therefore the perceived risk associated with the firm (Lang and Lundholm, 1993) and reduce the cost of capital (Healy and Palepu, 2001; Mangena et al., 2014) .
Empirical evidence on the relation between market-to-book ratio and IC disclosure is limited and mixed. Brennan (2001) and García-Meca et al. (2005) found insignificant results.
García-Meca and Martínez (2007) report a weak positive relation between IC information and market-to-book ratio. Cerbioni and Parbonetti (2007) find no significant relationship between market-to-book ratio and overall IC. However, they find a positive relation with internal (weak) and external (significant) capital, and a negative relation with human capital. Drawing from both the theoretical arguments and empirical literature discussed above, we hypothesise:
H1: There is a positive relationship between the level of IC disclosure and market-to-book
ratio, ceteris paribus.
Share Price Volatility
Healy and Palepu (2001) argue that the higher a firm's share price volatility, the more difficult it is for investors to assess the firm's value, and the more likely they are to incur information costs. Share price volatility reflects the perceived level of riskiness (Bushee et al., 2003) , and firms whose share prices are volatile are more likely to experience lower stock liquidity and a higher cost of capital (Healy and Palepu, 2001) . Expanded disclosure helps to reduce the magnitude of periodic surprises about the firm's performance, and thus reducing share price volatility and cost of capital (Lang and Lundholm, 1993; Bushee et al., 2003) .
Given the increasing importance of IC information to the stock market (Amir and Lev, 1996; Holland, 2003) , failure to disclose will increase share price volatility, thus increasing the perceived risk attached to the firm. Firms are therefore likely to increase IC disclosures in their annual reports to mitigate the perceived risks of their shares. These disclosures could be in different presentation formats, such as text, numbers and graphs/pictures, to improve clarity.
Empirically, Debreceny and Rahman (2005) find that firms with higher price volatility provide more regular and frequent online continuous disclosures. Lang and Lundholm (1993) find a positive, although weak, association with corporate disclosure practices. Hence, it is hypothesised that:
H2: There is a positive relationship between the level of IC disclosure and share price volatility, ceteris paribus.
Multiple Listing
Prior research (e.g. Gray et al., 1995; Mangena and Pike, 2005) suggests a number of reasons why multiple listed firms might provide greater disclosures. For example, the monitoring problems for multiple listed firms are greater because share ownership is more dispersed, and this makes monitoring costs of investors more significant (Mangena and Pike, 2005) . Gray et al. (1995) and Xiao et al. (2004) argue that multiple listed firms are faced with a combination of competitive market pressures and reporting requirements of international financial markets, and therefore engage in greater disclosures. Mangena and Tauringana (2007) points to that multiple listed firms will disclose more information because of the need to raise cheaper funding on foreign stock exchanges. They argue that foreign investors are more likely to be less informed as the search for private information is more costly owing to distance, and increased disclosure will support their assessment of the firm.
The costs for private information are more likely to be greater for IC because it is unique to the specific firm and cannot be inferred by looking at other similar firms (Aboody and Lev, 2000) . In this context, investors will demand a premium for bearing information risk, thus forcing multiple listed firms to enhance their IC disclosures. IC disclosure in different formats will improve the informativeness of information for multiple listed firms and help them to enhance share liquidity and reduce the cost of capital (Healy and Palepu, 2001; Mangena et al., 2014) .
Prior studies have supported a positive relationship between multiple listing and the extent of voluntary disclosure (e.g. Gray et al., 1995; Mangena and Pike, 2005; Mangena and Tauringana, 2007 
Control Variables
To test the hypotheses, we control for a number of corporate governance factors and firm characteristics. Following previous studies and for reasons specified therein, we control for board independence, significant share ownership (Haniffa and Cooke, 2002; Mangena and Tauringana, 2007; Li et al., 2008) , audit committee size, frequency of meetings and share ownership by audit committee members (Mangena and Pike, 2005; Li et al., 2012) , listing age, and firm size (Haniffa and Cooke, 2002) .
Research Design
Sample
We draw our sample from UK IC-intensive sector firms that were fully London Stock Exchange (LSE) listed as at 30 December 2005. Following previous studies (see Guthrie et al., 2007; Striukova et al., 2008) , the sectors we considered to be IC-intensive are listed in Table 1 . The decision to include IC-intensive sectors only derives from the fact that the existing financial reporting model is not suited for IC-intensive sectors (Francis and Schipper, 1999) and thus, the role of IC information in firm valuation by the capital market participants is particularly critical for firms in these sectors. The population size for the seven ICintensive sectors on the LSE was 319 firms, from which a sample of 100 was selected using proportionate stratified sampling approach.
1 Table 1 provides a breakdown of the number of firms selected from each sector.
[ Table 1 insert here]
IC Disclosure Measures
Content analysis is used to measure IC disclosure in each of the three presentation formats. Striukova et al., 2008) , its use for measuring corporate disclosure is widely adopted and well justified in the literature (see e.g. Bozzolan et al., 2003) . Previous studies have also taken the view that the annual report offers a relevant and useful proxy for the level of IC disclosure provided by a firm along all disclosure avenues (e.g. Guthrie et al., 2007 After scoring all the 61 IC items in the three presentation formats, the IC disclosure scores in each of the three presentation formats for each firm are computed as an index by dividing the sum of items disclosed in a particular format (adding all the 1s) by the total number of items expected (i.e. 61) (see Haniffa and Cooke, 2002) . For each firm, we created three disclosure indices to capture IC disclosure in text (ICDI_T), numerical (ICDI_N) and graphs/pictures (ICDI_GP). The disclosure indices capture the variety of IC information disclosed in a certain presentation format. 
Regression Model
Multiple regression analysis is used to test the relationship between IC disclosure in three presentation formats and the market factors and control variables. We specify the following regression model separately for IC disclosure indices. 4 All items in the designed research instrument were considered equally applicable and therefore equally capable of disclosure across all sample firms in all three formats. This treatment is based on the view that deciding on whether certain IC items are non-applicable or nondisclosure, when no disclosure is found, can be a very subjective judgement. Whilst it may help reduce the subjectivity when the researcher goes through the whole annual report to determine whether an item is applicable or not (e.g. Marston and Shrives, 1991) , given that the IC items in the research instrument can be disclosed in diverse and varied ways, it remains difficult to make the final judgement that an item certainly cannot be disclosed by the firm. Take corporate culture as an example, for which it can be considered as difficult to disclose in graphs/pictures. Firms can use diagrams/figures to present the key issues that are central to their corporate culture. They could also use pictures to demonstrate their corporate history to support their corporate culture. The diverse and varied ways of illustrating and presenting IC information available led us to the view that all items in the IC research instrument were equally applicable and equally capable of disclosure across all sample firms in all three formats. 5 The scoring process was mainly completed by one researcher. This raises questions about reliability of the scores (Beattie and Thomson, 2007) . Therefore, seven annual reports were randomly selected and recoded by another two independent coders to test for and ensure reliability in coding. Krippendorff's (1980) alpha was computed to test for reliability because it can account for chance agreement among multiple coders. The independent scores (not tabulated) are all above the minimum 80% threshold considered reliable for content analysis.
IC Disclosure = β0 + β1LnM2B + β2LnSPV + β3ML + β4INED + β5SqSSO + β6SAC + β7MAC + β8LnADISH + β9LnAGE + β10LnSA + ε All variables are as defined in Table 2 .
[ Table 2 insert here] [ Table 3 insert here]
Empirical Results
Descriptive Analysis
On average, out of the 61 IC items, 70% were disclosed in text, 29% in numerical form, and 8% in graphs/pictures. These results reveal that IC disclosures are mainly in text form, in line with findings of previous studies (e.g. Brennan, 2001; Guthrie et al., 2007) , suggesting that managers view narratives as providing better understanding to investors. This is consistent with Brown and Duguid's (2000) argument that people learn best from stories and that a convincing narrative is the most effective way of communicating knowledge.
Therefore, the substantial use of text could be due to firms' attempts to achieve the maximum impact when constructing their IC story.
The results indicate that the use of numerical information in IC disclosure is greater than the use of graphs/pictures. Nevertheless, the level of both quantified IC information reported and graphs/pictures use is low. As Campbell and Abdul Rahman (2010) 
Multiple Regression Results
Prior to running the multiple regression analysis, we first examine our data to detect violations of normality and problem of multicollinearity. We find that, whilst IC disclosure in text is normally distributed, IC disclosure in numerical form and graphs/pictures and some of the independent variables are not. These variables were thus transformed. 7 For multicollinearity, we examine the correlation matrix among the independent variables (see Table 4 ) and calculate the variation inflation factors (VIF) (see Table 5 ). The associations between independent variables are all below 0.80 and the VIFs are all less than 3.6, suggesting multicollinearity is not a major problem.
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[ Table 4 insert here] Table 5 presents the regression results. Model 1 presents the results of the ICDI_T model, whilst Models 2 and 3 present the results for SqICDI_N and SqICDI_GP, respectively.
[ Table 5 insert here]
As can be seen from Table 5 , the explanatory powers (adjusted R 2 ) of the model for ICDI_T (60.7%) and SqICDI_N (61.3%) are very high, whereas it is much lower for SqICDI_GP (17.2%). This suggests that the market and control variables in the model explain a significant amount of variation in IC disclosure.
In respect to the market factors, the results show that market-to-book ratio (LnM2B) The results also indicate that firms with multiple listings (ML) provide significantly greater IC disclosure in text than firms with only a LSE listing. Hypotheses H3 is therefore supported. However, no significant relationship between multiple listing and ICDI_N or ICDI_GP is found, rejecting our hypothesis. The significant result for ICDI_T is consistent with findings of Xiao et al. (2004) and Mangena and Pike (2005) . This indicates that international capital market pressures deriving from the needs of foreign investors and regulators do influence IC disclosure practices in annual reports. The insignificant results in ICDI_N and ICDI_GP may be due to the lack of regulatory requirements in the disclosure of IC information in those formats, and thus less pressure for firms to disclose such information. The finding that none of the audit committee characteristics is associated with ICDI_GP may suggest that audit committees do not consider these to be important in communicating with investors. Finally, whilst firm size is significantly and positively associated with all three formats of IC disclosure, listing age is only significant for ICDI_T at the 10% level.
Conclusion
Disclosure practice is a complex process, affected by a broad set of factors, both internal and external (Gibbins et al., 1990; Haniffa and Cooke, 2002) . This paper has examined whether the extent of IC disclosure in three presentation formats are associated with capital market factors. In this case, the study contributes to the IC disclosure literature by examining the presentation format of disclosure, an issue largely neglected in the literature (see Jones, 2011) .
It also contributes by providing insights into the relationship between the presentation format of IC disclosure and market factors. Stock market value over book value of assets as at the financial year end studied. The ratio is transformed using natural logs.
Thomson one
LnM2B
Share price volatility Difference between the highest and lowest share price during the financial year of study, scaled by the lowest share price (e.g. Bushee et al., 2003) . This is transformed using natural logs.
Thomson one LnSPV
Multiple listing Dummy variable with a value of 1 if the firm is listed on one or more international stock exchange(s), otherwise a value of 0 is given (e.g. Haniffa and Cooke, 2002) .
ML
Control variables
Corporate governance factors
Board independence Number of independent non-executive directors on board (specified in the annual reports) divided by total number of directors on board at the financial year end. (%)
AR INED
Significant share ownership
Percentage cumulative shareholdings by individuals or organizations classified as substantial shareholders (i.e. owning 3% or more of the firm's share capital), excluding significant directors' shareholdings, to the total number of outstanding ordinary shares at the financial year end. This is transformed using square root transformation.
AR SqSSO
Audit committee size Number of board directors on the audit committee as at the financial year end. AR SAC Frequency of audit committee meetings Number of audit committee meetings held during the financial year of study.
AR MAC
Audit committee directors' shareholding
Percentage cumulative shareholdings by audit committee directors to total number of outstanding ordinary shares at the financial year end. This is transformed using natural logs.
AR LnADISH
Firm specific characteristics
Listing age Number of days listed on LSE scaled by 365 days a year, transformed using natural logs.
LSE website LnAGE
Firm size (sales) The natural log of sales revenue of the financial year of study. AR LnSA 
Variables
ICDI_T -IC disclosure in text form; SqICDI_N -IC disclosure in numerical form (square root transformed); SqICDI_GP -IC disclosure in graph/picture form (square root transformed); LnM2B -market-to-book ratio (logarithmic transformed); LnSPV -share price volatility (logarithmic transformed); SAC -audit committee size; MAC -frequency of audit committee meetings; LnADISH -audit committee directors' shareholding (logarithmic transformed); INED -board independence; SqSSO -significant share ownership (square root transformed); LnAGElisting age (logarithmic transformed); LnSA -sales (a proxy for firm size) (logarithmic transformed).
All variables are as defined in Table 2 . Variables ICDI_T -IC disclosure in text form; SqICDI_N -IC disclosure in numerical form (square root transformed); SqICDI_GP -IC disclosure in graph/picture form (square root transformed); LnM2B -market-to-book ratio (logarithmic transformed); LnSPV -share price volatility (logarithmic transformed); SAC -audit committee size; MAC -frequency of audit committee meetings; LnADISH -audit committee directors' shareholding (logarithmic transformed); INED -board independence; SqSSO -significant share ownership (square root transformed); LnAGE -listing age (logarithmic transformed); LnSA -sales (a proxy for firm size) (logarithmic transformed).
